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Summary: Purpose: This study was performed to investigate
the relation between symptoms of interictal depression, anxiety,
personality traits, and psychological dissociation with the local-
ization and lateralization of the epileptogenic zone in patients
with partial epilepsy.
Methods: All patients were diagnosed according to the
localization-related concept of the 1989 International League
Against Epilepsy (ILAE) Classification of Epilepsies and Epilep-
tic Syndromes, and the localization and lateralization of the
epileptogenic zone was established by using the clinical criteria
for noninvasive presurgical evaluation. This resulted in 67 pa-
tients with temporal lobe epilepsy (TLE) and 64 patients with
extra-TLE. All patients were assessed on the various aspects of
psychopathology by using a comprehensive battery of standard-
ized diagnostic instruments.
Results: We did not find the hypothesized excess of psychiatric
symptoms in patients with (mesial) TLE in comparison with
patients with extra-TLE. We also found no differences between
patients with the lateralization of epilepsy in the left versus the
right hemisphere.
Conclusions: TLE per se cannot be considered a risk factor in
developing more or more severe symptoms of psychopathology
in patients with partial epilepsy. Concomitant factors, such as the
duration of epilepsy, seizure frequency, and frontal lobe dysfunc-
tion may play an additional role. Our findings support the hypoth-
esis of a multifactorial explanation for the psychiatric symptoms
in patients with epilepsy. Key Words: Epilepsy—Psychiatric
disorders—Personality disorders—Temporal lobe epilepsy.
Many studies have noted a higher prevalence of psychi-
atric morbidity in patients with epilepsy compared with
normal controls (Pond and Bidwell, 1959/1960; Zielinski,
1974; Kogeorgos et al., 1982; Whitman et al., 1984; Do-
drill and Batzel, 1986; Jalava and Sillanpaa, 1996; Mendez
et al., 1986; Ettinger et al., 1998; Swinkels et al., 2001).
Reviews of the relevant literature suggest that mood and
anxiety disorders are the most frequently diagnosed psy-
chiatric disorders in patients with epilepsy (Betts, 1981;
Robertson and Trimble, 1983; Hermann and Whitman,
1984; Hermann et al., 2000). An increased prevalence
of personality (disorder) traits or disorders is frequently
found in these patients (Bear and Fedio, 1977; Schwartz
and Cummings, 1988; Swinkels et al., 2003).
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Traditionally, temporal lobe epilepsy (TLE) is consid-
ered to present a relatively specific risk factor, notably for
affective disorders, because of the major involvement of
the limbic system both in seizure generation in TLE and
in the regulation of affect and mood. Numerous studies
have reported an increased rate of psychiatric disturbances
in patients with TLE, compared with patients with other
types of epilepsy (Gibbs et al., 1948; Gibbs, 1951; Pond
and Bidwell, 1959/1960; Gudmundsson, 1966; Zielinski,
1974; Rodin et al., 1976; Bear and Fedio, 1977; Shukla
et al., 1979; Brown et al., 1986; Mendez et al., 1986; Alt-
shuler et al., 1990; Gureje, 1991; Perini et al. 1996; Quiske
et al., 2000). Other studies, however, failed to document
such an association between TLE and psychiatric symp-
toms (Guerrant et al., 1962; Small et al., 1962; Small et al.,
1966; Stevens, 1966; Matthews and Klove, 1968; Mignone
et al., 1970; Standage and Fenton, 1975; Dikmen et al.,
1983; Dodrill and Batzel, 1986; Edeh and Toone, 1987;
Robertson et al., 1987; Manchanda et al., 1992; Fiordelli
et al., 1993; Manchanda et al., 1995; Swinkels et al., 2001;
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Isaacs et al., 2004; Feddersen et al., 2005). The laterality
of the seizure focus has also been considered as a poten-
tial risk factor for psychiatric illness in epilepsy. Some
authors emphasize the role of the right hemisphere (Flor-
Henry, 1969; Kohler et al., 1999), which is suggested to
have more extensive limbic connections than the left hemi-
sphere, whereas the majority of the studies implicate the
left hemisphere (Perini and Mendius, 1984; Mendez et al.,
1986; Altshuler et al., 1990; Bromfield et al., 1992; Septien
et al., 1993; Mendez et al., 1994; Victoroff et al., 1994), or
find no effect of lateralization at all (Mignone et al., 1970;
Robertson et al., 1987; Hermann and Wyler, 1989; Her-
mann et al., 1991; Naugle et al., 1991; Manchanda et al.,
1992; Manchanda et al., 1995; Schmitz et al., 1997; Helm-
staedter et al., 2004; Feddersen et al., 2005). Although
support exists for the association between epilepsy and
psychiatric disorders, the empiric evidence for a specific
association between the localization and lateralization of
the epileptogenic zone in partial epilepsy and psychiatric
morbidity remains equivocal.
Both methodologic and theoretical factors appear to ac-
count for these discrepant findings. For psychiatric assess-
ment, a variety of diagnostic instruments are used, rang-
ing from predominantly subjective self-reporting ques-
tionnaires to objective and reliable diagnostic tests. Some
authors use cutoff scores to classify the subjects, whereas
others use mean scores. Psychiatric findings from these
studies are thus difficult to compare.
The same can be said for the selection of patients with
epilepsy who were investigated and the control subjects.
Several studies fail to define clear diagnostic criteria for
epilepsy and/or psychiatric disorders and their selection
criteria, and precise definitions of epilepsy subgroups are
often unclear or not provided at all.
Early studies on the prevalence of psychiatric syn-
dromes in epilepsy mostly focused on patients with “psy-
chomotor seizures” (e.g., Gibbs et al., 1948; Small et al.,
1962; Stevens, 1966; Matthews and Klove, 1968; Mignone
et al., 1970), then thought to represent exclusively TLE.
Although these seizures, which are now classified as com-
plex partial seizures (ILAE, 1981), are known to arise fre-
quently from the temporal lobe, they may also originate
from extratemporal areas, notably the frontal lobes. More-
over, seizures that do have their onset in the temporal lobe
will often invade extratemporal structures in the course of
the seizure (Wieser, 1983), and several investigators have
suggested that concomitant frontal lobe dysfunction may
also play an important role in the association between
(left) TLE and psychopathology (Hermann et al., 1991;
Bromfield et al., 1992; Schmitz et al., 1997).
This variability in the pathologic anatomy of complex
partial seizures seems likely to be in part responsible for
the lack of consistent findings across the different studies
(Paradiso et al., 1995) and emphasizes the need for more
homogeneous patient and control groups. In the studies
cited, patient groups were usually limited, and control
subjects varied. In most studies, subjects with epilepsy
were compared with healthy subjects or with patients with
other varying disorders. Comparison of TLE patients with
other subjects with epilepsy was rare. Tables 1 and 2 list
some of the most commonly cited studies claiming to find
an excess of psychiatric comorbidity in TLE patients and
in those failing to do so. In the Comments column, the
methodologic shortcomings are briefly summarized.
In practice, it is difficult to select truly homogeneous
patient groups in partial epilepsy studies because of the
multitude of neurobiologic, psychosocial, and iatrogenic
factors involved. Apart from the localization, lateraliza-
tion, and extent of the epileptogenic zone, other variables
[e.g., etiology, age at onset/duration of epilepsy, seizure
type(s), seizure frequency/severity, antiepileptic medica-
tion (AED)] may be of equal importance. Nevertheless,
it is usually possible, with the help of careful analysis
of the clinical signs and symptoms observed or reported
during the seizures, together with state-of-the art EEG,
video, and neuroimaging, to classify patients with partial
seizures into fairly homogeneous groups, based on the
presumed or, in some, documented lobe of seizure onset
(ILAE, 1989).
Following the results of previous investigations (Kuyk
et al., 1999; Swinkels et al., 2001; Swinkels et al., 2003),
this study was designed to assess in more detail the re-
lation between symptoms of interictal depression, anxi-
ety, personality traits, and psychological dissociation with
the localization and lateralization of the epileptogenic
zone in patients with cryptogenic or symptomatic par-
tial epilepsy. Because earlier studies on the neurobiologic
factors of depression demonstrated a significant role of
temporomesial limbic structures in depression (Drevets
et al., 1992; Grasso et al., 1994; Sabatini et al., 1996;
Quiske et al., 2000), we also wanted to assess whether
patients with anteromesial TLE showed more psychi-
atric symptoms (especially depression) compared with
patients with laterobasal TLE. To overcome some of the
methodologic weaknesses of previous investigations, pa-
tients were specifically classified into localization-related
syndrome subgroups, which were then compared with
each other. Psychiatric comorbidity was assessed by us-
ing reliable and valid diagnostic instruments. Finally, other
epilepsy-related variables were also evaluated as potential
risk factors for psychiatric symptoms and disorders.
METHODS
Subjects
Patients were recruited between October 1999 and May
2002 from the clinical observation wards and the outpa-
tient departments of the Epilepsy Institute of the Nether-
lands (SEIN), a specialized epilepsy center.
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To participate, adult patients of either sex had to have a
firm diagnosis of partial (localization-related) epilepsy,
unilobar but otherwise independent of etiology, local-
ization, or lateralization of the presumed epileptogenic
zone. Patients with active psychogenic pseudoepileptic
attacks (PPEAs) were excluded. Patients with other types
of epilepsy or with equivocal epilepsy classification were
also excluded, as were patients with evidence of concomi-
tant progressive or general medical disease.
Patients were recruited by the treating physicians, and
the study’s purpose and content was explained. Patients
were also provided with written information and informed
consent forms.
Because, hypothetically, patients who were admitted for
clinical observation could show different or more severe
psychiatric comorbidity than the relatively stable outpa-
tients (many of whom visited the outpatient clinic at 6- or
12-month intervals only), we strove to include equal num-
bers of inpatients and outpatients. In practice, however,
the outpatient group proved to be less motivated for study
participation than were the inpatients. Only 53 (49.5%) of
the 107 outpatients who received the written information
agreed to participate in the study. Thirty-two (29.9%) pa-
tients refused participation (the most common arguments
being: “I am fine now and don’t want to be bothered by
all this”; “I do not want to spend the time necessary for
the testing”; or “I had all these tests long ago, at the time
of my admission, and do not want to have them again”),
and 22 (20.6%) failed to respond. In comparison, ∼80%
of the inpatients agreed to participate.
Over the 32-month period, 153 potential study partici-
pants were recruited. Of these, 22 (including two outpa-
tients) had to be excluded because of either a change of
diagnosis to generalized epilepsy (n = 3), observation of
PPEAs during admission (n = 4), or a final diagnosis of
either multilobar or equivocally localized partial epilepsy
(n = 15). The final study group thus included 131 sub-
jects: 80 inpatients and 51 outpatients. All patients gave
their informed consent, and the study was approved by the
SEIN Medical Ethics Committee.
An epilepsy diagnosis was formulated for all patients
(by W.vE.B.), as if for initial presurgical patient selec-
tion, according to the localization-related concept of the
1989 ILAE Classification of the Epilepsies and Epilepsy
Syndromes. This was based on all available clinical in-
formation (for inpatients reviewed after discharge), neu-
roimaging (MRI and/or CT available for all patients),
and the best available EEG (and video) data: video-EEG
seizure recordings [n = 67 (51.1%)], prolonged video-
EEG records without seizures [n = 10 (7.6%)], or multi-
ple awake and sleep recordings [n = 54 (41.2%)]. Later-
alization was categorized as right, left, or bilateral when
no unequivocal lateralization was possible. For TLE sub-
jects, a differentiation was made between anteromesial
TLE and laterobasal TLE, as suggested in the 1989 ILAE
classification. This differentiation was based on clinical,
TABLE 3. Localization and lateralization of the patients
Lateralization Left Right Bilateral Total
Localization (n) (n) (n) (n)
MTLE 13 10 3 26
LTLE 17 6 3 26
TLE diffuse 8 4 3 15
Total 38 20 9 67
Extra-TLE: Frontala 27 20 9 56
Extra-TLE: Parietal 6 1 0 7
Extra-TLE: Occipital 1 0 0 1
Total 34 21 9 64
MTLE, temporal lobe epilepsy, predominant anteromesial; LTLE,
temporal lobe epilepsy, predominantly (posterior)-laterobasal neocorti-
cal.
aIncluding the frontal-central area.
imaging, and EEG criteria, as published in the literature
(Emde Boas Van and Parra Gomez, 2001), even though
more recent studies have shown overlapping electroclini-
cal features in different TLE seizure types (Maillard et al.,
2004). Localization and lateralization categories of these
131 patients are shown in Table 3. The clinical charac-
teristics of the patient groups are listed in Table 4.
TABLE 4. Patient characteristics
Extra-TLE
Demographic variables TLE (n = 67) (n = 64) p
Sex (%) 0.01
Male 38.8 64.1
Female 61.2 35.9
Age (yr) 0.01
M 43.5 37.3
SD 15.2 11.9
Education (%)
Primary 63.6 45.3
Secondary 28.8 43.8
Higher 7.6 10.9
Civil state (%)
Married/living together 50.0 48.4
Single 50.0 51.6
Age at onset of epilepsy (yr)
M 17.4 18.3
SD 12.6 12.8
Duration of epilepsy (yr) 0.01
M 26.0 19.0
SD 17.1 12.2
Seizure frequency (%) 0.001
No seizures 19.6 11.3
Monthly 37.5 45.3
Weekly 39.3 11.3
Daily 3.6 32.1
Origin of patients (%)
Inpatients 55.2 67.2
Outpatients 44.8 32.8
Lesion 0.05
Yes 59.7 40.3
No 25.4 46.8
Unclear 14.9 12.9
AEDs
M 2.27 2.28
SD 0.99 1.05
M, mean; SD, standard deviation; AEDs, antiepileptic drugs.
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Instruments
Depression
Depressive mood was assessed with the Beck Depres-
sion Inventory (BDI), a reliable and widely used self-
rating questionnaire. The BDI consists of 21 items, with
scores that range from 0 to 3. A score >12 is considered
to indicate a mild form of depressive mood, and a score
>18 is regarded as indicative of clinical depression (Beck
et al., 1979; Bouman et al., 1985).
Diagnostic and Statistical Manual of Mental Disorders
(DSM)-IV Axis I mood disorders were determined by
means of the computerized version of the Composite Inter-
national Diagnostic Interview (CIDI-auto, Dutch version
2.1) (WHO, 1993; Ter Smitten et al., 1997). It is a valid
and reliable structured diagnostic interview for use in dif-
ferent settings, cultures, and countries. The prevalence of
major depression and dysthymia during the last year was
determined.
Anxiety
The Dutch version of the State-Trait Anxiety Inven-
tory (ZBV: Zelf-Beoordelings Vragenlijst) (Spiegelberger
et al., 1970; Van der Ploeg et al., 1980) was used to inves-
tigate the current anxiety state and anxiety as a personality
trait. Both the ZBV state scale and trait scale consist of
20 items scored on a 4-point Likert scale from 1 (hardly
ever) to 4 (almost always).
The CIDI was used to determine the prevalence of
DSM-IV anxiety disorders during the last year. The fol-
lowing anxiety disorders were assessed: panic disorder,
agoraphobia, simple phobia, social phobia, generalized
anxiety disorder, and obsessive compulsive disorder.
Personality inventories
DSM-IV axis II personality disorder traits were as-
sessed by the Questionnaire on Personality Traits (VKP:
Vragenlijst voor Kenmerken van de Persoonlijkheid)
(Duijsens et al., 1999). The VKP is a self-report ques-
tionnaire, based on the International Personality Disor-
der Examination (IPDE) (WHO, 1995). It consists of 197
questions scored on a 3-point scale [true (2); ? (1); false
(0)]. Twelve questions have a fourth answer possibility,
“not applicable” (0). For each personality disorder, a di-
mensional score and a categoric diagnosis are given. The
dimensional score indicates the number of DSM-IV cri-
teria that are confirmed for each personality disorder, and
in this way reflects traits of the personality disorder. The
categoric diagnosis contains the negative, probable, and
positive diagnosis.
The NEO Five-Factor Inventory (Costa and McCrae,
1992; Hoekstra et al., 1996) was used to assess the five
domains of personality: neuroticism, extraversion, open-
ness, agreeableness, and conscientiousness. It contains 60
items on a 5-point scale, ranging from “strongly agree” to
“strongly disagree.”
General psychopathology
The Symptom Checklist-90 (SCL-90) (Derogatis,
1977; Arrindell and Ettema, 1986) was used to assess
the general level of psychopathology. It contains 90 ques-
tions about recent somatic and psychological complaints
that can be scored on a 5-point scale. The 90 items can
be assigned to eight dimensions: anxiety, agoraphobia,
depression, somatic complaints, insufficiency, sensitivity,
hostility, and sleeping problems. On the basis of these
eight subscale scores, a general psychoneuroticism score
is given.
The Hospital Anxiety and Depression Scale (HADS)
(Spinhoven et al., 1997) was used to indicate the sever-
ity of anxiety and depressive states. The HADS contains
two seven-item scales: one for anxiety and one for depres-
sion, with both a score range of 0–21. A total score is also
given. The HADS is considered to be unbiased by coexist-
ing medical condition (because of the exclusion of items
referring to symptoms that may have a physical cause).
Psychological dissociation
The Dissociation Questionnaire (DIS.Q) (Vanderlinden
et al., 1993) is a 63-item, 5-point, self-reporting ques-
tionnaire designed to measure psychological dissociation.
Apart from a total score, four subscale scores are included:
identity confusion and fragmentation (referring to experi-
ences of derealization and depersonalization), loss of con-
trol (overt behavior, thoughts, and emotions), amnesia (re-
ferring to memory lacunae), and absorption (referring to
experiences of enhanced concentration).
Data analysis
Both t tests and χ2 tests were used to investigate dif-
ferences in demographic and epilepsy variables between
the different epilepsy subgroups (TLE vs. extra-TLE, an-
teromesial TLE vs. laterobasal TLE, left vs. right, inpa-
tients vs. outpatients). Analysis of covariance (ANCOVA)
was performed (correcting for age and sex) to investigate
differences between the epilepsy subgroups on the psy-
chological tests that yield continuous data and a logistic
regression analysis (with forced entry) for the categoric
data of the CIDI. To compensate for multiple testing, a
significance level of p < 0.01 was used.
Linear multiple regression (with forced entry) and lo-
gistic regression (with forced entry) analyses were used
to explore the association of the different psychological
measures with epilepsy-related variables (age at onset,
duration of epilepsy, number of AEDs, and seizure fre-
quency).
RESULTS
Subjects
The patients in the TLE group had a higher propor-
tion of females (χ2 = 8.356; df = 1; p < 0.01), were
older [t(129) = 2.618; p < 0.01], had a longer duration
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TABLE 5. Mean depression scores (BDI) and prevalence rates
of mood disorders (CIDI) for the TLE and extra-TLE patients
Instruments TLE Extra-TLE p
BDI n = 63 n = 63 NS
Mean (corrected) total score (SD) 9.82 (8.46) 10.55 (8.68)
CIDI (last year) (%) n = 66 n = 64 NS
Major depression 21.2 21.9
Dysthymia 6.1 3.1
Mood disorders total 21.2 23.4
For the BDI: ANCOVA with Group and Sex as fixed factors, Age as
covariate. For the CIDI: logistic regression analysis (correcting for sex
and age).
TLE, Temporal lobe epilepsy; SD, standard deviation; NS, not
significant.
of epilepsy [t(119) = 2.615; p < 0.01], and had fewer
seizures (χ2 = 22.590; df = 3; p < 0.001) compared with
the extra-TLE patients. No differences in patient charac-
teristics were found between patients with anteromesial
TLE and laterobasal TLE.
The patients with a lateralization of the epilepsy in
the left hemisphere were not different from the right-
hemisphere group on demographic and epilepsy charac-
teristics, except for seizure frequency (χ2 = 9.535; df =
3; p < 0.05) (patients in the left group had fewer seizures).
Inpatients differed from outpatients in that they had
more seizures (χ2 = 11.066; df = 3; p < 0.05) and they
used more AEDs [t(129) = 3.699; p < 0.001].
Depression
In Table 5, mean depression scores on the BDI and
prevalence rates of DSM-IV mood disorders are shown
for the TLE and extra-TLE patients.
No differences on depression were found between TLE
and extra-TLE patients. Similarly, no differences were
found between patients with a lateralization of the epilepsy
in the left and right hemispheres, and anteromesial TLE
and laterobasal TLE.
Anxiety
Anxiety scores on the ZBV and the prevalence of anx-
iety disorders according to the DSM-IV in patients with
TLE and extra-TLE are shown in Table 6.
No differences on anxiety measures were found be-
tween TLE and extra-TLE patients, either between the
left and right patient group, or between patients with an-
teromesial TLE and laterobasal TLE.
Personality
The results of the VKP and the NEO-FFI are displayed
in Table 7. Again, no differences between the various sub-
groups (TLE vs. extra-TLE, left vs. right, anteromesial
TLE vs. laterobasal TLE) were found on any personality
subscale.
TABLE 6. Mean anxiety scores (ZBV) and prevalence rates of
anxiety disorders (CIDI) for the TLE and extra-TLE patients
Instruments TLE Extra-TLE p
ZBV [corrected means (SD)] n = 67 n = 62 NS
Anxiety state 38.48 (10.05) 34.83 (10.29)
Anxiety trait 42.60 (12.22) 39.65 (12.51)
CIDI (last year) (%) n = 66 n = 64 NS
Panic disorder 7.6 3.1
General anxiety disorder 6.1 7.8
Agoraphobia 1.5 1.6
Social phobia 6.1 10.9
Simple phobia 4.5 12.7
Obsessive–compulsive disorder 0 0
Anxiety disorders total 15.2 21.9
For the ZBV: ANCOVA with Group and Sex as fixed factors, Age as
covariate. For the CIDI: logistic regression analysis (correcting for sex
and age).
TLE, Temporal lobe epilepsy; SD, standard deviation; NS, not
significant.
General psychopathology
In Table 8, the results of the SCL-90 and HADS are
shown. No differences were found between TLE and extra-
TLE, either between left and right hemisphere, or between
anteromesial TLE and laterobasal TLE.
Psychological dissociation
The results of the DIS.Q are shown in Table 9.
Again, no differences between the various subgroups were
found.
TABLE 7. Mean scores on the VKP and NEO-FFI for the TLE
and extra-TLE patients
Instruments TLE Extra-TLE p
VKP traits [corrected means (SD)] n = 62 n = 61 NS
Paranoid 1.88 (1.69) 1.75 (1.75)
Schizoid 1.40 (1.28) 1.08 (1.32)
Schizotypical 1.47 (1.57) 1.59 (1.62)
Antisocial 1.05 (2.02) 1.78 (2.09)
Borderline 1.71 (1.81) 1.95 (1.87)
Histrionic 1.36 (1.47) 1.22 (1.52)
Narcissistic 1.07 (1.57) 1.47 (1.62)
Avoidant 2.14 (2.01) 1.80 (2.07)
Dependent 2.03 (2.06) 1.85 (2.12)
Obsessive–compulsive 2.02 (1.74) 1.89 (1.79)
Passive–aggressive 1.00 (1.28) 1.24 (1.33)
Depressive 1.83 (1.67) 1.47 (1.73)
Total 17.97 (13.69) 17.52 (14.11)
NEO-FFI [corrected means (SD)] n = 60 n = 60 NS
Neuroticism 35.88 (8.74) 32.35 (8.95)
Extraversion 37.20 (6.52) 39.77 (6.68)
Openness 34.55 (6.11) 37.40 (6.26)
Agreeableness 43.35 (4.98) 43.73 (5.10)
Conscientiousness 43.60 (6.40) 44.73 (6.55)
ANCOVA with Group and Sex as fixed factors, Age as covariate.
TLE, Temporal lobe epilepsy; SD, standard deviation; NS, not
significant.
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TABLE 8. Mean scores on the SCL-90 and HADS subscales
for the TLE and extra-TLE patients
Instruments TLE Extra-TLE p
SCL-90 [corrected means (SD)] n = 63 n = 62 NS
Anxiety 16.29 (6.64) 16.23 (6.73)
Agoraphobia 9.09 (3.64) 9.80 (3.69)
Depression 27.18 (9.60) 27.07 (9.76)
Somatic complaints 19.26 (6.75) 19.12 (6.85)
Insufficiency 17.81 (7.21) 17.70 (7.32)
Sensitivity 28.06 (10.49) 28.42 (10.65)
Hostility 8.07 (2.87) 8.42 (2.91)
Sleeping problems 5.66 (2.75) 5.56 (2.80)
Psychoneuroticism (total score) 144.48 (42.54) 145.17 (43.18)
HADS [corrected means (SD)] n = 41 n = 51 NS
Anxiety 6.30 (4.07) 5.60 (4.51)
Depression 4.61 (3.60) 4.53 (3.98)
Total 10.91 (6.76) 10.13 (7.48)
ANCOVA with Group and Sex as fixed factors, Age as covariate.
TLE, Temporal lobe epilepsy; SD, standard deviation; NS, not
significant.
Inpatients versus outpatients
For all the psychological inventories, we also compared
the results of inpatients with those of outpatients. No dif-
ferences between these subgroups were found.
Potential risk factors
No associations were found between the prevalence
of mood and anxiety disorders with the epilepsy-related
variables “age at onset,” “duration of epilepsy,” “seizure
frequency,” and “number of AEDs.” The results of the
linear multiple regression analyses, in which the associa-
tion of the psychological measures (with continuous data)
with epilepsy-related variables was explored, are shown
in Table 10. Several associations were found, especially
with the variables “duration of epilepsy” and “seizure fre-
quency.” No associations were found for the HADS and
DIS.Q total scores. These findings show no specific pref-
erence for an association of these epilepsy-related vari-
ables with more state- or trait-oriented measures of psy-
chopathology.
TABLE 9. Mean scores on the DIS.Q subscales for the TLE
and extra-TLE patients
Instruments TLE Extra-TLE p
DIS.Q [corrected means (SD)] n = 60 n = 59 NS
Identity confusion/fragmentation 1.43 (0.49) 1.48 (0.50)
Loss of control 1.72 (0.51) 1.71 (0.52)
Amnesia 1.62 (0.59) 1.67 (0.60)
Absorption 2.06 (0.78) 2.16 (0.80)
Total score 1.61 (0.47) 1.65 (0.48)
ANCOVA with Group and Sex as fixed factors, Age as covariant.
TLE, Temporal lobe epilepsy; SD, standard deviation; NS, not
significant.
Summary
Because of the multitude of data, Table 11 provides a
summary of the findings.
DISCUSSION
Our study assessed psychiatric comorbidity and person-
ality characteristics in patients with partial epilepsy. The
majority of these patients were difficult to treat. Some pa-
tients were admitted for presurgical evaluation. However,
overall the study population consisted of a broad selection
of “regular” epilepsy patients in an epilepsy center, not
a highly selected subgroup of surgical candidates. Strict
criteria were applied for the psychiatric diagnosis, and a
comprehensive psychological assessment was performed
in which symptoms of interictal depression, anxiety, per-
sonality traits, and psychological dissociation were de-
termined. Contrary to many previous studies, however,
our patients were diagnosed according to the localization-
related concept of the 1989 ILAE Classification of Epilep-
sies and Epileptic Syndromes, and the localization and lat-
eralization of the epileptogenic zone was established for
each patient by using the clinical criteria for (preliminary)
noninvasive presurgical evaluation, including ictal video-
EEG monitoring in slightly >50% of the cases. For a non-
selected epilepsy population, this is quite exceptional, and
because also in other cases, the localizing diagnosis was
made with a “surgically oriented” approach, our series
compares favorably with many of the previous published
studies (Tables 1 and 2).
In this relatively large group of clinically distinct and
identified patients, the popular hypothesis that patients
with TLE will show more psychiatric symptoms, com-
pared with extra-TLE patients, could not be confirmed.
Our data also do not show the expected overrepresentation
of psychiatric symptoms, notably, depressive symptoms,
in epilepsy patients for whom temporomesial limbic struc-
tures are supposed to be most prominently involved. Of
course, these findings should be interpreted with caution.
Although the TLE and extra-TLE groups are reasonably
large, the specific TLE patient subgroups were relatively
small (26 patients in each TLE subgroup), which makes
it difficult to find significant differences (assuming that
these differences exist). Moreover, the localization-related
syndrome was established by using noninvasive criteria
only, which leaves room for uncertainty. Nevertheless, our
diagnostic criteria compare favorably with those in most
of the studies claiming to find more psychopathology or
personality disorders in TLE (Table 1), which moreover
tend to compare the TLE subjects with other nonepilepsy
subjects or generalized epilepsy patients with no extra-
TLE. In Table 2, showing studies failing to find more psy-
chopathology or personality disorders in TLE, a number of
Epilepsia, Vol. 47, No. 12, 2006
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TABLE 10. Multiple regression (forced entry) with significant regression coefficients (betas) and squared multiple correlations (R2)
with the psychological tests as dependent variables and the epilepsy-related variables as independent variables
Epilepsy-related variables
Psychological measures Age at onset of epilepsy Duration of epilepsy Seizure frequency Number of AEDs R2
BDI total score 0.23 0.14
ZBV
Anxiety state −0.28 0.07
Anxiety trait −0.33 0.10
VKP
Paranoid −0.31 −0.25 0.15
Schizoid 0.32 0.12
Schizotypical
Antisocial −0.26 −0.24 0.21 0.12
Borderline 0.21 0.09
Histrionic 0.24 0.12
Narcissistic 0.25 0.13
Avoidant 0.23 0.08
Dependent
OCD 0.26 0.27 0.15
Passive–aggressive 0.20 0.11
Depressive
NEO
Neuroticism −0.33 0.09
Extraversion
Openness
Agreeableness −0.28 0.11
Conscientiousness
SCL-90
Anxiety
Agoraphobia
Depression −0.28 0.25 0.14
Somatic complaints −0.24 0.21 0.11
Insufficiency −0.25 0.07
Sensitivity
Hostility −0.30 −0.32 0.12
Sleeping problems
Total score (psychoneuroticism) −0.29 0.11
studies did indeed compare TLE with extra-TLE partial-
seizure patients. Many of the more recent studies did use
noninvasive or even invasive presurgical localizing crite-
ria comparable to ours. This suggests that our “negative”
findings are indeed relevant and indicate no gross differ-
ences between TLE and extra-TLE regarding parameters
of psychopathology.
An often-cited cause of the supposed excess of psy-
chopathology in TLE is the claimed excessive involve-
ment of the limbic system in (mesial) TLE. It has been
TABLE 11. Summary of the study results
Psychopathology Results
Depression, anxiety, general
psychopathology, personality,
psychological dissociation
No differences were found
between TLE and extra-TLE;
anteromesial TLE and
laterobasal TLE; left and right;
or inpatients and outpatients
Risk factors A higher level of psychiatric
disturbances in patients with
more seizures and a shorter
duration of the seizure disorder
suggested that limbic activation during seizures is asso-
ciated with interictal psychopathology, because repeated
seizure involvement of limbic tissue may lead to kindling-
like processes that can alter limbic function interictally
(Robertson, 1998). However, only a minority of patients
with TLE develop significant psychopathology, and the
extensive limbic involvement in extra-TLE seizures, no-
tably those originating in the anterior cingular region of the
frontal lobe, has by now been well established. This sug-
gests that the supposed change in limbic functioning may
not directly cause pathology but rather may increase the
vulnerability to psychological problems (Adamec, 1990;
Ring and Way, 1991).
Our results of the analyses of other potential (epilepsy-
related) risk factors showed that especially the duration
of epilepsy and seizure frequency were frequently associ-
ated with psychiatric symptoms. In general we found that
patients with more seizures and a shorter duration of their
seizure disorder showed more psychiatric problems. So it
seems that coping and adjusting to a new medical problem
is difficult for the patient, especially in the short term and
when seizures are poorly controlled.
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Another assumption concerns the role of concomi-
tant frontal lobe dysfunction in the association between
(left) TLE and psychopathology. Functional imaging tech-
niques have shed some light on the possible link with
frontal lobe dysfunction and hypometabolism. By using
the PET scan, Bromfield et al. (1992) found more de-
pressive symptoms in patients with left temporal foci and
hypometabolism in the inferior frontal lobes bilaterally.
Some years later, Schmitz et al. (1997) confirmed these
findings with SPECT. Hermann et al. (1991) also hypoth-
esized that an association exists between depression and
frontal lobe dysfunction that partly explains the previous
conflicting results of depression and left-TLE relations. So
variations in the intactness of frontal lobe function may
also be considered as a potential (additional) risk factor
for interictal psychopathology in epilepsy and should be
studied in the future.
Aside from the negative findings with regard to the
localization of the epilepsy syndrome, we found no dif-
ference between patients with lateralization of epilepsy
in the left versus right hemisphere and between inpa-
tients and outpatients. Notably, the comparable level of
psychopathology of both inpatients and outpatients was
surprising because more psychiatric problems were ex-
pected in the inpatient subgroup, related to their more se-
vere epilepsy (i.e., more seizures and more AEDs). These
results, again, support the theory that probably other (non–
brain-related) factors are involved in the development of
psychiatric symptoms in patients with epilepsy.
As for the total level of psychopathology, we found
fairly comparable levels of mood and anxiety disorders
as found in a previous study (Swinkels et al., 2001).
The prevalence of both mood and anxiety disorders is
higher than what is generally found in the general popula-
tion. The same applies to the personality traits. However,
in comparison with our previous investigation (Swinkels
et al., 2003), more personality disorder traits were found
in these specific subgroups of epilepsy patients.
In summary, epilepsy carries with it an increased risk
for developing interictal psychiatric disturbances. It is
assumed that the risk is higher for patients with partial
epilepsy in comparison with patients with idiopathic gen-
eralized epilepsy. Besides, the chronicity (i.e., psychoso-
cial impact of epilepsy) of the medical condition seems
to be an important factor for this increased risk (Swinkels
et al., 2005).
Despite the quite large patient groups, strict diagnostic
criteria applied to present-day epilepsy diagnosis, and the
wide variety of diagnostic instruments (both rating scales
and objective and standardized diagnostic instruments)
that were used for the assessment of depression, anxi-
ety, personality, and dissociative symptoms, our findings
consistently yielded no evidence for associations between
the different parameters of psychopathology and the local-
ization and lateralization of the epilepsy syndromes. This
applies to both subjective self-reports and the more ob-
jective interviews. Nevertheless, one should bear in mind
that some of the instruments that were used in this study
possibly reflect the same constructs.
Moreover, our findings do not correspond with the cited
studies in which more outdated methods of epilepsy clas-
sification were used but are more in accordance with stud-
ies whereby a more recent and sound method of epilepsy
classification and localization is used.
It seems, therefore, that temporal lobe epilepsy per se
cannot be considered a higher-risk condition for devel-
oping different psychiatric problems. Concomitant fac-
tors, such as duration of the epilepsy, seizure frequency,
and frontal lobe dysfunction may play an important role.
Our findings support the hypothesis of a multifactorial
explanation for the psychiatric symptoms in patients with
epilepsy. Despite the growing evidence that several fac-
tors may contribute to psychiatric disorders in epilepsy,
these factors are frequently not controlled for in stud-
ies of epilepsy and psychopathology. Apart from these
(brain-related) epilepsy factors, the psychosocial impact
of having a chronic epileptic condition (e.g., unemploy-
ment, stigmatization) should also not be underestimated
and should be more integrated in future studies on psy-
chopathology. Continued investigation of these factors,
therefore, is certainly recommended.
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